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(54) Centrifuges 

(57) A continuous planetary type filter- 
ing or settling centrifuge designed for 
separating mixtures containing solid 
and liquid comprises several filtering or 
settling liaskets whidi rotate about their 
IndhndualaxesasvveHasabouta 
common central shaft (2), and angled 
baffles 17 are arranged toidetfte bas- 
Icets. vvhich preventa displacement of 
the mixture along the circumferences of 
the baskets, thus preventing damaging 
of the centrtfuged solid and the filtering 
1 in case of the filtering cerv- 



trifuge, and also fadlitate drain off 
liquid from the baslwt in case of the 
settling centrifuge. The filtering or settl- 
ing baskets have means for feeding the 
mixture to be centrffiiged and discharge 
chutes which may incorporate worms. 
Also means may be provided at differ- 
entrones round the baslcets for wash- 
ing the solid with a liquid or treating it 
with steam, separating of the washing 
liquid or steam, drying of the solid, and 
washing of filtering screens. 
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SPEaRCATION 

Continuous ffltering-settling centrifuge 

5 The subject of the invention is a filtering-settling 
centrifuge designed for continuous separation of 
mixtures containing liquid and solid bodies and for 
complete or preliminary drying of granular products. 
The centrifuge can be applied In chemical, fooA and 

10 pharmaceutical irKJustrieSr in processing of miner- 
als, arKi in sewage treatment 

There are known periodical and continuous cen- 
trifuges. Among periodical centrifuges there are 
known filtering cylindrical vertical and horizontal 

15 centrifuges^ and settiing multi-disc centrifuges. 
Among contimjous centrifuges there are known fil- 
tering cylindrical horizontal centrifugee, filtering con- 
ical vertical centrifiigeSt settiing multi-disc vertical 
centrifuges, and settiing basket horizontal cer»- 

20 trifuges. 

The known periodical centrifuges with one cylin- 
drical vertical or horizontal basket, used for separa- 
tion of mbctures containing solid and liquid bodies, 
in whk:h ttie separated solid bodies are discharged 

25 oydlcailybymeansofmechanicaiaGFBpingor 
sucfcirigHcyff at low rotatiorisofthecetitrifuge basket, 
have the following fauHs and disadvantages: lack of 
continuity of the centrifuging process; low output; 
required high power of drive, connected with cydlc 

30 acceleration of the centrifuge basket of large mass - 
and power losses connected with this; impeded filt- 
ration or settiing process due to incomplete removal 
of centrifuged solid bodies at discharge of tite cen- 
trifuge basket; losses of tiie centrifiiged product due 

35 totheneoessltyofwashingouttheproductwhich 
remains In tiie basket after finishing ttie discharge; 
difficulties In centrifuging of viscous solid bodies; 
difficulty In the application of required technological 
manipulations -for example washing of centrifiiged 

40 solid parts; damaging of a part of ttie product at 
discharge of the basket; low degree of centrifuging 
of liquids, connected with the method of discharge 
of solid bodies; low coefficient of separation of solid 
bodies; wear and damage of filtrating elements^ 

45 The known continuous centrifuges with a horizorj- 
tal basket and with disdiarge of ttie centrifuged solid 
part by means of pushing-out or vibratory mechan- 
isms, and continuous centrifuges with a confcal ver- 
tical basket and with automatic or mechanical dis- 

50 charge (worm, vibratory, and ottier mechanisms) of 
the solid part, have the following disadvantages: low 
output of separation due to the lack of the possibility 
of cleaning of the filtration elements; fast wear of the 
filtration elements and discharging mechanisms; 

55 impossibility or serious impedance of separation of 
tt>e solid parts from viscous liquids; low coefficient 
of separation of solid bodies from liquids; damages 
to the crystals of solid tx>dies, which decrease the 
quality of the product; high humidity of the cen- 

60 trifiiged product; serious difficulty in carrying out 
technological manipulations of required quality, as 
for instance washing of the centrifuged solid parts. 

The basic disadvantages of the known settiing 
centrifuges with a multi-disc basket which are emp- 

65 tied by means of stopping and dismounting the cen- 



trifuge basket are: the possibility of centrifuging 
only a small quantity of mbctures containing an 
inconsiderabie percentage of solid bodies; discon- 
tinuity of the centrifuging process; low degree of 

70 separation of Ik^uids; low coefficient of separating 
the solid txKJies from the liquldSb 

The known settiing centrifuges with a multi-disc 
basket equipped with devices for periodical or con- 
tinuous discharge, for instance by means of nozzles 

75 or slots, are characterised by the following features: 
low degree of separation of lk|uids from solid bodies 
and ttius tiie necessity of applying expensive tedv 
noligkal manipulationsfbr further separation of 
liquid; low coefficient of separation of solM bodies 

80 from liquids; additional costs required fbrthe recov- 
ery of technological lk]uids; limited application, 
depending on ttie property of solkl bodies and 
liquids. 

The known continuous settiing centrifuges with a 
85 horizontal basket and witii a worn* cfischarge device 
rotating at a speed different from that of the basket 
tiie socalled decantation centrifuges, enable kiw 
degree of separation of soHd bodies from liqukis, are 
characterised fay high wear of the basket and the 
90 transporting mechanism, and are used only for a 
narrow range of mixtures. 

The aforementioned known centrifuges are 
single-basket centrifuges. l=rom the German Federal 
Republk: patent specification Na 913838 ttiere is 
95 known a centrifuge for extraction of oil from olives, 
consisting of severirf baskets rotating around their 
own axes and suspended in a spinning housing. The 
baskets of the centrifuge are driven by means of a 
transmission gear from the main stiaft of ttie cen- 
100 trifuge. The axes ofthe centrifuge tiaskets are 
slightiy inclined in relation to the axis of the cen- 
trifuge. A granulated mass of olive fruits is fed to the 
liaskelsaftheceritrifugefromurKlerfieatlL In ttie 
baskets of the centrifuge the olhres are granulated 
105 further and oil is separated- The defied mass Is 
removed from the basket from the top. This cen- 
trifuge also has the fblkiwing disadvantages: range 
of application is limited only to extraction of oil from 
olives; the solid parts of the mixture and Itie ele- 
110 ments of baskets are damaged. 

The object of the present Invention is a design of a 
continuous centrifuge whkdi could perform the tasks 
imposed upon botti the filtering and ttie settiing cen- 
trifuges, and which would not fiave ttie aforemen- 
115 tioned faults and disadvantages. 

According to the Invention there is provided a con- 
tinuous centrifuge equipped with several filtering or 
settiing baskets which are rotated around their own 
axes at an angular velodty different from that of the 
120 centrifuge, wherein the baskets are bearing- 
mounted In a lower disc and in an upper disc, driven 
from a main shaflof tfie centrifuge by means of a 
planetary gear and/or a separate motor, the direction 
of rotation of a part of the baskets being opposite to 
125 the direction of rotation of the other part of ttie l>as- 
kets, and the baskets have finned partitions set up at 
an angle of CMO*, in relation to the transverse axes of 
the baskets and at an angle of 0-40* In relation to the 
vertical axes of the baskets, and the centrifuge is 
130 equipped with guards being a sector of a cylinder 
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flankr fixed to the lower disc and to the upper disc 

The centrifuge according to the invention is 
characterised by the following advantages: 

— high coefficient of separation of solid bodies 
5 from liquids, which is determined by the ratio of the 

solid txidies content in the centrifuged mbcture to the 
solid bodies content In the effluent providing for 
high recovery of the product; 

— high degree of complete and preliminary dry- 
10 ingofgranulated products being centrffiiged with 

high degree of humidHy, which enables saving of 
tima» labour arxl energy lossesr as well as invest- 
ment costs for a heating installation necessary for 
redrying of the product; 

15 — low power requirements for driving the cen- 
trifuge, necessary for contrffuging of a volume of the 
mixture of solid bodies and liquid, or a mass of 
graruilated humid solid bodies — oomparat>letD 
those of other centrifuges; 

20 — minimum losses of expensive technological 
liquids due to a high degree of centrifuging of solid 
bodies, l.e. a small content of liquid in the cen- 
trifuged product; 

— possibility ofan easy separation of viscous 
25 solid txxfies and viscous liquids at a high coe f ficient 

of separation, without the occurence of the 
phenomenon consisting in gumrning up of the cen- 
trifuge liaslsts; 

— easy centrifuging with a high coefficient of 
30 separation ofamechanicaliy unstable dispersed 

phase, due to mild acceleration of the mbcture of 
solid bodies and liquids. 

The centrifuge aooordfrig to the Invention has 
application for ttie following production products 
35 and processes: 

— polymers — polyethylene, polypropylene, 
polystyrBne, polyaaylate, polyvinyl diloride; 

— organic products — sugar, cellulose deriva- 
tives, vitamins, organic salts, pharmaceuticals, . 

40 starch, dextrose, adipic add, hexamine, 

cartxixymethyMsellulose, seaweed (in tfie manufac- 
ture of alginates), proteins (at the production of lao- 
tose), fishmeal, animal fats; 

— Inorganic products — coat, floatation concen- 
45 trates of minerals, graphite, coal processing pro- 
ducts, magnesite, sodium phosphate, potaslum 
nitrate, zinc sulphate, sodium chloride, iron sul- 
phate, titanium dioxide, kaolin, barium cartx>nate, 
barium sulphate, aluminium salts, gilsonite, and the 

50 related minerals and products; 

— fertilizers — urea, potassium cartxwiate (pot- 
ash), ammonium sulphate, calcium nitrate, 
ammonium nitrate; 

— other products and processes — industrial 
55 waste treatment sewage treatment nitrocellulose, 

industrial oils and others. 

Emtxxliments of the invention will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 
60 Rg. 1 is a longitudinal section of a sugar cen- 
trifuge; 

Rg. 2 is a longitudinal section of the filtering bas- 
ket of the centrifuge with a chute receiver; 
Rg. 3 is a longitudinal section of the filtering bas- 
65 ketof the centrifuge with a worm receiver; 



Rg. 4 is a cross-section of the filtering basket of the 
centrifuge with a cfnite receiver; 

Rg. 5 is a cross-section of the filtering basket of the 
centrifuge with a worm receiver; 
70 Rg. 6 is a diagrammatic cross-section of the baa- 
kets of the centrifuge; 

Rg. 7 is a diagram of the drive of the centrifuge 
baskets. 

The centrifuge consists mainly of a body 1 , a main 
75 shaft 2 bearing-mounted in the known manner in tt)e 
body, driven by a motor 3 through a belt transmis- 
sion 4, from a lower disc 5 aiKi an upper disc 6 fixed 
to ttie main shalt2, in yMch filtering baskets 7 are 
bearing-mounted, driven around their own axes by 
80 meansoftoothedwfieelsSandSandtheknown 
planetary gear 10 and/or a separate motor 11. 

Cylindrical or slightly conical filtering baskets 7 
bearing-mounted by means of covers 12 and t>ear- 
ings 13 is discs 5 and 6 are a ring structure, easy to 
85 be produced, consisting of the known per fora t e d or 
full jacket 14, the known filtering screens 1 5 and base 
grids 16, the said structure being additionally equip- 
ped with finned partitions 17 fixed to the covers 12, 
which prevent a displacement of the mixture being 

90 filtered and the isoiated solid part along the drcum- 
fafenceof tf)e filtering baskets 7 cfajring their rotation 
around ttieir axes. The effiect of centrifuging is 
- obtained simllarty as in the krxywn centrifuges and it 
occurs as the result of rotation of the filtering baskets 
95 7 around the axis ofttie main shaft 2, wtiereas rota- 
tions of ttra filtering l^dkakpta^ 7 around their own axes 
are utilised for continuous loacfing of the mbcture 
being centrifuged by means of the known gravita- 
tional feeding element 18 in zone 19, for centrifuging 

100 ofthe liquid part in zone 20, for washing and/or 
steaming of solid part in zone 21 by means of wash- 
ing agents fad through the known gravitational ele- 
ments 33 and/or steaming agents fed through the 
known elements 34, for filtering of a wasNng agent 

106 and/ora steaming agent in zone 22, for drying of the 
solid part in zone 23, for discharge of solid parts 
from filtering l)askets 7 in zone 24, due to the effiact 
of centrifugal forces -Pr shown in Rg. 4 or their com- 
ponents -Pw, and for washing of filtering screerts 15 

110 In zone 25 tyy means of an agent fed through the 
known gravitational elements. 

The partides of ttie product being centrifuged do 
not displace themseh/es upon filtering screens 15, 
txjt only an inconslderat)le portion of these partides 

115 displaces itself upon smoothly machined finned par- 
titions 17 at low velodty and at Inconsiderable pres- 
sure, besides, these partides — while leaving the 
filtering basket 7 — have low velodty in relation to 
the spinning chute receiver 26 or the worm receiver 

1 20 27, which does not cause abrasion or breakage of 
partides. 

In order to fadlitate the removal of liquid from the 
t>askets of the filtering centrifoge, in case of foil bas- 
kets (non-perforated), finned partitions 17 are set up 
125 at an angle ofO-15*', preferably 2-10°, In relation to 
the vertical axis of the baskets. 

Due to a continuous process of centrifuging and 
the application of technological manipulations, and 
the possibility of conforming the rotational velodty 
130 offilteringt>askets7 around their own axes to the 
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technological requirements, particles of the product 
being centrifuged which leave the basket are t>etter 
centrifuged, washed and dried than It Is in the known 

centrifuges. , 
5 The subject of the invention is an example oT real- 
isation of the settling centrifuge is shown also in Rg. 
1 . Rg. i Rg. 3. Rg. 4, Rg. 5, Rg. 6, Rg. 1, the basket 7 
in this realisation having no filtering screens 15 and 
no base grids 16, and the washing zone 25 being not 
10 piesentthereln. 

At centrifuging of solid bodiesfrom liquids in the 
setding centrifuge according to the inventi on the ^ 
solid particles and the liquid are under the effect of 
centrifugal force nnaWng the solid particles move in 
15 the direction of die basket surface due to their 
density being higher tiian that of tfie liquid. The 
quantity of solid particles settied on the surface of 
the basket 7 and on die finned partitions 17 depends 
on tiiickness and length of the layer of the liquid and 
20 on the velocity of rtsflow. Possibility of adjusttng the 
flow velocity of the liquid and the feet that thickness 
of the layer of the liquid being centrifuged decreases 
in the direction of its outflow, due to the flnned^rti- 
tions 17 being set up at an angle in relation to tiie 
26 vertical axes of die baskets 7 enable obtaining prac- 
tically any coefficients of separation of solid bodies 
from liquids even for very small diameters of the 
solid bodies wftWn the range of 0^ mfcrometer 
In the settiing centrifuge according to the Inven- 
30 tion additional technological manipulations can be 
applied consisting In, for instance, washing of the 
separated solid part by means of a liquid fed through 
ttie known gravitational element 33, or steaming by 
means of steam fed through the known elementM, 
36 botti elements being situated In zone 21. 

The settiing centrifuge according to the invention, 
in comparison to tt» known centrifuges, is disting- 
uished by a high output ata high coefficient of se|>- 
aration of solid bodies from liquids, a high degree of 
40 separation of liquid from solid bodies, a high quality 
of die product, due to the possibility of application of 
additional technological manipulations, and by a 
wide range of applk»tion for the purpose of separa- 
tion of various types of solid bodiesfrom liquids. 
45 In the version of the centrifuge according to the 
invention, as shown In Rgs. 3 and 5, in the discharge 
zone 24 the worm receiver 27 is applied. The worm 
receiver 27 is driven from the baskets 7 through the 
tootiied wheels 8, 9, 28, 29, 30, 31 . 
50 The centrifuge according to the invention can be 
equipped witii die guards 32 being a sector of a 
cylinder flank— Rg. 6. The version of die centrifuge 
with the guards 32 operates in the same manner as 
the centrifuge shown in Rgs. 1-5 and 7, and its addi- 
55 tional advantage is the possibility of separating die 
centrifuged liquid part from die liquid used for wash- 
ing of die solid part due to the application of the 
guards 32 fixed to the discs 5 and 6. 
The above mentioned examples of die application 
60 of die invention do not limit all die possibilities of 
applying the solution according to the invention to 
the process of separating a mixture of solid bodies 
from liquid bodies, and to dehydration of granulated 
solid bodies. 
65 CLAIMS 



1 . A continuous centrifuge equipped with several 
filtering or settiing baskets which are rotated around 
their own axes at an angular velocity different from 
that of the centrifuge, wherein the baskets are 

70 bearing-mounted in a lower disc and i n an u pper 
disc driven from a main shaft of die centrifuge by 
means of a plaietery gear and/or a separate motor, 
the direction of rotation of a part of die baskets being 
opposite to the direction of rotation of the other part 

75 ofdie baskets, and die bask^ have finned partitions 
set up at an angle of 0^. in relation to the trans- 
verse axes of die baskets and at an angle of 040** in 
relation to the vertical axes of the baskets, and the 
centrifuge is equipped wfth guards being a sector of 

80 acylfnderflanfcfixedtDdielowerdlscandtottie 

upper disc. 

2. A continuous centrifuge equipped with several 
filtering baskets according to claim 1 wherein the 
baskets are equipped widi gravitational elements 

85 feeding a mixture ofsolid and liquid bodies, spin- 
ning at an angular velocity equal to die angular vel- 
ocity of die centrifuge, situated in die supply zone, 
the gravitational elements feeding the washing 
liquid, and/orthe known elements fieeding stram for 

90 stripping ofdiesolW part; situated in die solid 
washing zone, widi chute receivers or worm receiv- 
ers, situated in the discharge zone, Mid with the 
known elements feeding the washing Ikjuidintfie 
washing zone of the filtering screens. 

95 3. A continuous centrifuge ajuipped widi several 

fittering baskets according to daim 1 wherein the 
baskets are equipped widi the gravitational elements 

feeding a mbdure of solW and liquid bodies, spin- 
ning at an angular velodty equal to die angular vel- 
100 ochyofthecentrifuge, situated tnthefeedingzone. 
and widi chute receivers or wonm receivers situated 

in the discharge zone. 

4. A continuous centrifuge equipped with several 

settiing baskets according to daim 1 wherein the 
105 baskets are equipped widi die gravitational elements 
feeding a mixture of solid and liquid bodies, situated 
in the feeding zone and spinning at an angular veloc- 
ity equal to the angular velocity of the centrifuge, 
widi the gravitational elements feeding the washing 
110 liquid and/or widi the elements feeding steam in the 
zone of washing the solid part, with chute reoehrers 
or worm receivers situated In the discharge zone. 

5. A continuous centrifuge equipped widi several 

settiing baskets according to daim 1 wherein the 
115 baskets are equipped with the gravitational elements 
feeding a mixture of solid and liquid bodies, situated 
in die feeding zone and spinning at an angular veloc- 
ity equal to the angular velocity of the centrifuge, 
and widi chute recehrers or worm receivers situated 
120 in the discharge zone. 

6. A continuous centrifuge substantially as 
hereinbefore described with reference to Rgs 1 , 2, 4. 
6 and 7 of the accompanying drawings. 

7. A continuous centrifuge substantially as 

125 hereinbefore described widi reference to Rgs. 1 . 3. 5. 
6 and 7 of the accompan ying drawings. 
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